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<4> 



<5> 



102Q0759 ^ ^. 2m/m 

Q^&S.n {Ill-Nitride compound semiconductor light emitting device} 

* ^^>(III-Nitride compound semiconductor light emitting 

device)** ^IS, *«) p * tflofl <q* W ^ ^ # 

^*^*H^r Al x Ga y I ni - x _ y N (0 <^x SU, 0 £y £1, x + y sZl)» ^^tf. 

£ ^7fl ^rf. ^ plg ^^^^ 7W 

**M tflo> W . rcJ-eH, 4^ ^n> o)-t)^ 34)3 
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1023^^0759 - _ rt1 , 
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<6> 
<7> 



*W ^^-#^£^1 ^db^fe. *«7l*(W) >H, 

#(11), n« °1^<H*! ^«^ ##(12)> ol-o^ ^^(is), 

^al. ^^^(K) g ^^(is)^ pj)A> (inesa )^^ H *HH8a**(112)« kfAl^l 

(17)# pMSj-ii ^.^(18)^: ^^tb^-. 

<9> *Ms(17)fc ^^#(15) go] ^o]^u> ^x d -^ (15) 

aflT^H ^f^#(14H *|* ^t}7)S. *M**(14)* ^^-#(15) 

AH-I a*JE* <W£im o] Mi ^^( superlattice layer) 

* tfM^CU)*^ A}o H it ^(tunnel junction) ^ ***M3E «g 

71^(10)^5.^ ^Mo]o] > siC, GaN, HLfe A1N ^ A>-g-^rf. 

(M0CVD, Metal Organic Chemical Vapor Deposition^! « <>l-8-«th <>1 3§4- GaN* 
^ ^ (N) a, ^ € o s to q d > (NH 3)7> Xrtr^, Gam ;m m> lnGm # + N27> 
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1020^^0759 

H 2004/8/6 
^^o>(nh 3 )^ <g^ ba Bfl^ oj-^EjcH 1000TC oUMMje * % yis.q NH 3 ^ol 
3*1 *#*o.3>1 GaN 7)^4. 4eH ^o] 7 ] ^ ^ ^ 

*7M^ a^o] ^ GaN-§- £7] ^ iL^M*|fc ^/Ga *] a« W 4000 ^JE 

<12> NH 3 ^ *4HtS. Al o] ^ p ^ GaN ^ 

p*§ 3E€H(dopant)^l *V^1l#(Mg)-^(H) 
«1^7l afl^-ofl p>zn4|#0fe)«>l **(hole>* *>«*1 **M pH GaN°l 

<13> B ^ Wf p ^ GaN^l ^o\) 400-C o]^ 3L^|A| o^* H ^ifl#(Kg)-^-fc(H) 

^ 4 ^ ^ W(hole) * 

p^ GaN°] te^]^ 7 ]-x)7fl ^tf.. 

<14> ^--^ vM Q 0]f ^ m **HHt3£jfl W±^s p ^ GaN# «7l ^*fl 400t: 

•UN lis ZL^u)-, o 1S ojsfl Mo] ^^ u> ^ 

Si JE^ofl %^#(13)o] Ha^frfr «3-7fl 3^ ^o) o.^ 7> ^tf. 
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<16> 



<17> 



<18> 



<19> 
<20> 



"^ Xd " ; - ^ *W #7] 

#ofl tf 7 ] *H?-^#4 .fi^^fe n t§ * 

s.^ o.^ th}. 

£ 2fe * ^1^)ofl tr)-^ *att.!fc£j| #^7># «**t7l ^« ^£oiq.. 

7B o]^ stAS - ^ q« 0 .5nm - lOOnm WKa, 

0.5nm - lOOOnm ^ofl 300 °C - lOOOTCSL ^i, ^ 5Efe a>^ ^ 7> ^ 
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<22> 



<23> 



<24> 



<25> 



<26> 



102^)759 # ^ ^ 2004/g/6 

"*fl7HAi 1^ - 6 o^- ^.oj- Qi^^ #^#^(14)4 ^ sq^jL tg^cj-. ^ 

* *>^*M]*r ^« °- 5 ™ ~ lOnm^lS ^^VJl, ~* 0.5nm - lOnm ^of| 
400TC - 700°CS. ^ Sfe ^dL4 ^ 7>i ^ 7HH ^ _ 5 « ^3*^ 

"^ (18) - ^*H^^, WBl-t, ^<£^1tt ^4) W 3E*r ^ 

•UN) a* <ls olJM ^ - ^ A sjl^ Q lm _ 10000nm7> 7}¥e> ^ > B>M 

^"Mlxr lOnm - lOOOnm 

^ Sl^MI (Nitrogen Precursor)^ §>o] = e)-^ (Hydrazine) A *>-8-^|.. 

50CTC #± ^ £ 6,]^ s ^c]^^ q±.Q ^ ^ ^ ^ 

NH 2 7l7> ^^tJ) ^ 

^•H^H^steKDM- hydrazine)^ Q<$]3. °\n<% ^-q.. 

(CH 3 )2N - NH 2 > (CH 3 )2N + NH 2 



<28> NH 2 > nh 3 

<29> ^ 7] ^ 
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«*> JE*. *Ms^*, Wl£ (CH 3 ) 2 N7l- 2*> *#t||« 7}*]^ N 7l 

4 CH 3 7] » sjfecll °H CH 3 7]£ I^^S *tf*H ^€^1 ^4 ««tiM CH4* 

<3!> (CH 3 ) 2 N > 2 (CH 3 ) + N > 2CH 4 + N 

^71 

<33> ttj-^, ^o]^^^. AiGalnNrMg ^ ^t^S. 7}*# M>-§-#(Gas 

Phase Layer H €M|*Rr -fcfcTl* *fl7^ ^ ^ ^ ^u) d># ^ 

^7)1 *H§*Kr Mg-H ^ ^ ^ ^ ^ol = ^ 

^1* teA] a^HS #-§-71^ 7l^^(Gas PhaseH^ - i7 ] ^ o^ ^ 



<34> 



<35> 



*36> 



o]^ wfl^-i: 5-71 S. *H GaN^ -SaH» 4*4).* tj. 

*H^*l iiS ^ 0 l^€^^l-^(Dimethylhydrazine;DMHy)*, JELeH 
^S#(Trimethylgallium;TMGa)^- t Mg ^S. Cp 2 Mg» A>-g-^tf. ^ a^Sfe *M£L^ 

*M M#*|7} *<a**K oh ^o]^ ^ VSM*\ a>-§-^ # 

^r^rfe 3^ £^*Kr ^o]4. 

pH GaN^^ ^ A] A>-g-£)^ <8=J>_jsLfe §>ols.^4 zj^cq ^^§- 

(Molar Flow Rate) *H^t^/£#ol i~i 00 0 °1 ^o] n}**^, q+ ^ 500 
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1759 



#^ <Qxh 2004/8/6 



fe 5000 ^o] ^t}. 

tM=-^* °l-§-*M p t§ AlGaInN a]. 7fl 5^7}-^ (Carrier Gas)^ ^(N 2 ) 

^ W ^(H 2 )» ^>-§-W. *4q*Mr o}*(H ^^7l« ^5. A>-g-^ ^o] 

^* a>-§.^ 34. ^ ^ *^£(Hole Concentration)* ^ flr*. 

7>^S.fe ^ sty^o] 7 >^o|l ^« 0 % o)# 100% <=>1^>S ?H b^^, d ta]-^ 

3*M1fe 0% o]^r 80% °)*}5L %o) H>^§}t|.. 



^^°>- *VS-*H p-GaN#-ir **H*I Mg-H %^<% 

tc)7l nfl^-ofl £ ^ (Hall measurement)^ f 7 }^s}£i JL&d\}x] 

*M ^7]» *Ht)*m p^^-s. $ ^1*>^4. o) 

**H GaNf^ «■ o]u]^ ^4=^*) a) 5= *£X\?>}x] <gji ^ 

-M*r«t|.. * 3* 2 - 13 x 1017 [/cmS]^ ^j^, 10 „ 50 [cm 2 /Vs] cq ^ 6 ^ 

£(Hole mobility)* ^E£*] <!^3 ^SHS. p^o] £tfe ^o] oj^sj&t}. p1 g 
^(contact metal )^ «g3.ol(Al l oy ) l^s]* <&jl ^-og^ <g^ 0 -| 

(Alloy) tt^^S SUI p^o.S.31 ^cfl tfltb A>^ofl aflTi*)-^. 

*M * 3^7 r tfaq<>>» o]+*W p ^ GaN#^ *4« *ofl 

^* *H» S-M.tr 2-3«fl ^ ^^-^(Sheet Resistance)*** M-eH^t}. o] ^ 3 



<38> 
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<41> S ^^V* GaN#-i- M 31* «43 (Activation 

Annealing)* S}JL ^^f^ ^sflcq LED4 _ *H^^ p ig QaN** * 

*M &31 W** €■ 4= led^ ^ 7] ^ 



<42> 



[X 1] 





NHiJ-g- Aj-y-^l- p-{i a N 


a°l *t§^ ^H) 


(20mA°)H) 


3.15V 


3.15V 


(-lOMi'H) 


20V 


26.7V 


(20mA°1H) 


12mW 


13.5mW 



<43> M. ^ o. ^ 2QmA ^ 3 15y5L ^ ^ 

7 ^> ^ «HH * =94- 13.5raWS 10% o]^. « + flt).. 

* ^ 7]^ 20V^]^i 26V5L 7fl^£l^^-# ^ ojcf. 

^ 4> £ 3 - * LED*)] tfl^V ^#-^oj- ^^c 1 ^ ) E 3 > ^"g*) 
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<45> ^ ^ ^ ^ofl ^ ^ ^^e] Wo) igst 
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[$^8- 1] 

^-7) ^ f^s)^ ^- 7 ] ^L^^ J^^S)^ g 

[^U- 2] 

^o]uf > o] #^ ^3*>#(superlattice layer)*! ^ ^ 

Itty- 3] 

Sf^S O^O^fe $-§r ^SLS. f>}^ ^Shl-tiJ-^) « S V^7 K 
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[^^% 4] 

*HHH ^"71 ^°i7l^:ol A>sj-ol<^ ( siC, GaN, A1NS. ^l^^^]^- ^- 

si 

-8-71 J2J^# M^, ^, af, ^BRr, aq^-, ^ 

l^T 1 * 61 

I, 

«fe ^^#«>£^1 ^-^7>. 
7] 

'HW SH*!, #71 ^3l^H #71 7fl^7}- 51, # 

71 7fl^ofl #71 ^^^4 a)^ $*tiH=- ^^S-71- *§^=m 3* ^3}- 

8) 
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3] 

l-V curve 

6.0E-02 

5.0E-02 

_ 4.0E-02 
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IAHH9] 

inmmm 

(§§!9J3E] 
[CH£iei] 

[ait ahh 
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S Ail AH # S§AH 
2004.03.23 

o« hi ^ ej ^aisiaf 

1-2000-040161-2 
5| 5! ah 

9- 1998-000622-1 
2003-067216-0 

10- 2003-0070759 
2003.10.10 
2003.10.10 

HlFSSi^xll ^©^a> 

9-5-2003-0510804-18 
2003.12.23 

^&iaA|S^S| A1I13S- ^gM&j-SAIt^Si X1I8S2J 7? 
§01121 moj ?|S» 3 0| fl|*»Lia. CHBiei 

§12!^ (ei) 

0 fa 
o s 
o fa 

0 €! 
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30070759 mm mx\: 2004/8/6 

Mm 1. MSLHge iSSib A)#_1S 
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€■ ^4 >£^dL*Rr ^^SflJL ^-fiv)^ ^ ^o]^ 

, 400TC °)&*\ JL^X\ ^^#^(i4)oj) t^ifl^. ^ 

^ ^^##(14) ^*fl o)<% ^^j^ ^€^(15) 
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[£.3^-8-1 

•3-£>K(NH3)fe 13^-5. ufl-f ^s)ol xooo'C ol#«lH2E « % ^iE^j NH 3 ^r 
oj ^^fls]^ ^^(N) GaN 7Htb^-. l^sfl ^ 

^171 »7>*|*M W$o) ^sl GaN-i: £71 ^*fl iL^£H*lfe nh 3 

/Ga «1 ^ ^rf. 

[^rfl^s.] -^it^s 16 

^H*Kr tsH^B^Tfl ^1 ^-§-*H ^7l7> ^-71 5|)t^4 ^^>«^ ^ 

# ^ IHsH ^-71 #Jf^#4 ^^^^ £ ^7] titf^*^ 
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HMgifl-SHKl £\ £ ^ 23 
[^«^] ^ 

-r-^d, ^ ^l^l (Nitrogen Precursor)^ <y-.E.q o><2}- ^ ^|-o]^e}.^i 
(Hydrazine)?!! ^>-§-^. *Mj= ^ 7] AH ^, 

33.4KcalS.Ai, o^ £ ^ H ^± 7] <% ^ 7] A}6] ^ ^o^ol 93.3Kcal^4 

1^ ^ ^^o,]ui^l- 7HJ1 o^cf. 500 . c ^ ^0^5: §>ol ^ 

^ ^Tfl Tfl^^^l £)j7, H ^ NH 2 7l7> ^s)^ ^ 

NH 3 S. ^ ^o]rf. 
LHL^tfl-iMWi ^^^30 

5EH, SHes^ t^sfls fl^o^ M« (CHa^fc 2*> €#«R« »^ 
«*1 N7)<4 CH 3 71 » nH«MI oH CH 3 7l£ fi^ -^^H ^3 

8-5 
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CH 3 :g^-«H CH4S. € 3H4. 

^wjjr 33 

W, <£S.^a><4 ^-^| frH^e}-^ AlGalnNtMg 33^1 €^ ^^-^S a>-§- 
^S-^Hl ^^flA-l 71^1^- ^-§-#(Gas Phase Layer €r*il*Rr ^7}7} 

NH 2 ^ CH 3 2flt^^ JL^^.S ^T^ElTll 5] 51, ZL ^ ^S-l^o} 

» ##.2.3. A>-g.-ar>^^- t4| ^71] lH3*Kr Mg-H ^-^1^ ^uj- &<t 

t 2L€- *H-^*> rfci^ NH 2 7l» £f«}ES wV-g- 7 ]ifl^ 7]*ll-#(Gas 

Phase^H ^7) z\}7] § ^ 5]^ ?Ht}. 

^Bfl<4 Mg-H ^7) ^tb €£^1 ^Mrl*^ ^3^ ^: &7fl ^t}. 

[iL3^3-^] ^^Jr 35 

[a.3"^] 33 
ui3^-§-] 

«H 2=^*1 ^^s. rfol^ ^§>olc.^( Dimethylhydrazine;DMHy) ^. i ^ je^ 
^^(TrimethylgalliumlTMGa)^:, Mg ^^S. Cp 2 Mg# ^-g^r}-. ll^ 
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^, ^7H^ ±*&o]E\. ^ 1^6^ A]~g-£] fe ^-S.^O>^ <$6\) 

-8-71 ^ ^s^, <y-s.^o> ^ 1-g-sflAH ^ 7 ]<4 

«W 4 s SINtt* ^^Rr SHs.^*! ^-Tfl a}-§-*h ^ 7 )7> Aj-7i 

#71 ^a^£)^ Aj-7] ^of^f^. j^^^ *f-*$&^; 
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